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High Jc at 4.2 K
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HTS in magnets
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HTS in magnets

• The only choice for magnetic fields exceeding  16 T

• The only choice for operating temperatures >  30 K

Indirect cooling, cooling with GHe → operation with temperature margin

• An alternative to LTS for reducing the cryogenic cost of the refrigeration, e.g. 
operating at 10 K – 20 K instead of 4.2 K
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• REBCO conductor: 

• Excellent electrical performance - no need to further increase Jc
• React & Wind technology
• Produced by several manufacturers
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REBCO Conductor
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Some of the key challenges to be tackled for use of REBCO in accelerator magnets:
• Field quality and wide tapes;
• Development of high-current cables made from wide tapes (Roebel, stacks of tapes, 

round cables of twisted tapes,…) – innovation is required; 
• Choice among non-insulated, partially-insulated and insulated coils. For accelerator 

magnets, insulated coils are today considered the only option;
• Quench detection and quench protection – new methods for active protection;
• Protection of hybrid (LTS + HTS) magnets;
• Dealing with anisotropy of REBCO properties in a coil design;
• Screening currents in REBCO tapes – in the low field regions, Lorentz forces and 

consequent shear/peeling forces;
• Difference in REBCO performance depending on the manufacturer;  
• Availability of conductor in long (km) lengths;
• Conductor cost;
• … 

REBCO tape and Coils
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REBCO Tape and Coils 

I. Falorio, et al, CERN EDMS N. 2366622 
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REBCO Tape and Coils 

G. Succi et al, CERN EDMS N. 2747837

• Modelling and analysis tools for HTS magnets 

• Scaling laws for REBCO conductor
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European Strategy Update
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Phase 1: 2022 -2027 

Phase 2: 2027 -2034 

High Field Magnet Program - R&D Objectives

Study feasibility of 20 T dipoles
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TE-MSC Contribution to the HTS HFM Program
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TE-MSC Contribution to the HTS HFM Program


